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A 35-year-old man presented with dilated cardiomyopathy, an unusual association with
tuberous sclerosis. Clinical history and examination were consistent with tuberous scle-
rosis including major features of tuberous sclerosis complex (TSC) like facial angiofibroma,
shagreen patch, subependymal nodules, and angiomyolipoma of kidney. The clinical
manifestations, pathogenesis and evaluation of tuberous sclerosis are discussed.
Copyright ª 2013, Cardiological Society of India. All rights reserved.1. Introduction department of cardiology, Institute of Medical Sciences,Tuberous sclerosis is a neurocutaneous syndrome with an
autosomal dominant inheritance. It has an approximate
incidence of one in ten thousand to fifty thousand. The clinical
triad of adenoma sebaceum, seizures and mental retardation
is found in less than half of the patients. Thus the radiological
hallmarks of this neurocutaneous syndrome are universally
accepted as sufficient for diagnosis. There is no known
geographic, ethnic or gender predilection. This report pres-
ents a case of tuberous sclerosis presenting with dilated
cardiomyopathy, an unusual association admitted at thejaincard@gmail.com (D.
2013, Cardiological SocieBanaras Hindu University, Varanasi.
2. Case report
2.1. Case history
The patient, a 35 years male presented with the complaints of
breathlessness (increasing in severity), abdominal swelling
and discomfort and restlessness for last 1 month. The patient
was apparently well 1 month ago. To start with, he com-
plained of breathlessness on exertion NYHA Grade II, whichJain).
ty of India. All rights reserved.
Fig. 1 e A: Adenoma sebaceum (facial angiofibromas),
B: Shagreenpatch: appear as leatheryplaque in lumbosacral
region, C: Chest X-ray PA view showing cardiomegaly.
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NYHA Grade IV within last one month. From the same dura-
tion he complained of gradually increasing abdominal
swelling and discomfort which also increased in severity.
In the past, he had partial seizures with secondary gener-
alisation starting at the age of 10 years. Initially, he developed
seizure for 1 episodes/month, after 5 years the frequency
increased to 2e3 episodes/month. From 16 years of age
onwards, the patient had no history of seizure. Patient
developed multiple angiofibromas on face bilaterally (Fig. 1A)
from the age of 8 years. He also found to have skin lesion in the
lower back which was suggestive of shagreen patch (Fig. 1B).
Neither his parents, siblings nor children have any history
suggestive of tuberous sclerosis.
2.2. Investigations
Complete blood count and Liver function test was within
normal limit. His renal function test was deranged with
a creatinine of 2.1 mg/dl, urea of 82 mg/dl, serum electrolytes
were normal. Blood sugar was within normal limit. Chest X-
ray showed cardiomegaly (Fig. 1C). 2D Echowith color Doppler
showed dilated cardiomyopathy with an LVEF ¼ 19% (Fig. 2A).
MRI brain showed subependymal nodules, multiple calcified
cerebral nodules (Fig. 2B). MRI abdomen showed angiomyoli-
poma of left kidney (Fig. 2C). His optic fundus was normal and
there were no dental/gingival findings.
2.3. Discussion
Tuberous sclerosis or tuberous sclerosis complex (TSC) is
a rare,multi-systemautosomal dominant genetic diseasewith
variable penetrance that causes non-malignant tumors to
grow in the brain andonother vital organs suchas the kidneys,
heart, eyes, lungs and skin. A combination of symptoms may
include seizures, developmental delay, behavioral problems,
skin abnormalities, lung and kidney disease. Mutations in one
of two genes, TSC1 on chromosome 9q34, and TSC2 on chro-
mosome 16p13, respectively, encoding for hamartin and
tuberin,account for thisdisorder.1,2 Bothgenesare transmitted
in an autosomal dominant fashion; however, up to two-thirds
of cases may be due to spontaneous genetic mutations.3 TSC2
mutations account for the majority of sporadic cases, and
these individuals usually show a more severe phenotype that
includes renal lesions and neurologic deficits.4
The presence of two major criteria or one major feature
plus two minor features meet the diagnostic criteria for defi-
nite tuberous sclerosis complex.5 Major features include facial
angiofibromas, fibrous plaques of the forehead, hypo-
melanotic macules (greater than three), shagreen patches,
periungual fibromas, multiple retinal nodular hamartomas,
cortical tubers, subependymal nodules, subependymal giant
cell astrocytoma, cardiac rhabdomyoma, lymphangioleio-
myomatosis, and renal angiomyolipoma. Minor features
include multiple dental enamel pits, hamartomatous rectal
polyps, bone cysts, cerebral white matter radial migration
lines, gingival fibromas, nonrenal hamartoma, retinal achro-
mic patch, confetti skin lesions, and multiple renal cysts.
Seizures are most common initial presentation and may
affect 80e90% of patient with tuberous sclerosis, begin earlyin childhood, then occur more frequently and can remit
spontaneously. Similar history of seizures was present in this
case. Mental retardation is a common occurring in 60e85%
cases.
Fig. 2 e A: 2D echo showing dilated cardiomyopathy and EF [ 19%, B: MRI brain showing subependymal nodules, C: MRI
abdomen showing angiomyolipoma of left kidney.
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mately 80% of the affected individuals andmay appear within
first 2 years of life. Some form of dermatological sign will be
present in 96% of individuals with tuberous sclerosis.
Angiomyolipomas of kidney occurs in 60e80% of tuberous
sclerosis patients.6 On sonography classically angiomyolipo-
mas are echogenic relative to renal parenchyma. If vascular
element predominates, they may be hypo-echoic. Renal cell
carcinoma though rarely associated with tuberous sclerosis
may be its significant manifestations.7,8
The commonest cardiac involvement in TSC is the pres-
ence of one or more rhabdomyomas. Cardiac rhabdomyo-
mas can be detected in as high as 90% of affected infants and
may spontaneously involute during the first few years of
life,9 so in adults, incidence may be as low as 20%. These are
nodules, and in the majority of patients with TSC, thetumors are 5e15 mm in diameter, although size can vary
between several millimetres to several centimetres which
can develop within the heart muscle or can be intra-
cavitory.10 Other heart problems described in association
with tuberous sclerosis include a generalized abnormality of
the heart muscle, and abnormalities of the heart valves
which may be caused by the pressure of a rhabdomyoma
within the developing heart. These problems are very rare.
Although tuberous sclerosis has been classified as one of
secondary causes of cardiomyopathies,11 there are only few
case reports of TSC describing dilated cardiomyopathy as
primary cardiac involvement,12,13 which was evident in this
case. Although initially authors have a thought of doing
endomyocardial biopsy of this patient of tuberous sclerosis
but later as the patient’s heart failure responded to usual
care within 1e2 weeks, the biopsy was deferred in view of
i n d i a n h e a r t j o u rn a l 6 5 ( 2 0 1 3 ) 8 4e8 7 87class IIb indication as per recent AHA/ACC/ESC scientific
statement.142.4. Conclusion
There are few case reports of tuberous sclerosis described
earlier presenting with symptoms of heart failure and having
dilated cardiomyopathy. This is a rare case report of
a tuberous sclerosis patient presenting with dilated cardio-
myopathy and having four major features of tuberous scle-
rosis complex.Conflicts of interest
All authors have none to declare.r e f e r e n c e s
1. van Slegtenhorst M, de Hoogt R, Hermans C, et al.
Identification of the tuberous sclerosis gene TSC1 on
chromosome 9q34. Science. 1997;277:805e808.
2. The European Chromosome 16 Tuberous Sclerosis
Consortium. Identification and characterization of the
tuberous sclerosis gene on chromosome 16. Cell. 1993;75:1305.
3. Au KS, Rodriguez JA, Finch JL, et al. Germline mutational
analysis of the TSC2 gene in 90 tuberous sclerosis patients.
Am J Hum Genet. 1998;62:286e294.
4. Jones AC, Daniells CE, Snell RG, et al. Molecular genetic and
phenotypic analysis reveals differences between TSC1 and
TSC2 associated familial and sporadic tuberous sclerosis.
Hum Mol Genet.. 1997;6:2155e2161.5. Roach ES, Gomez MR, Northrup H. Tuberous sclerosis
complex consensus conference: revised clinical diagnostic
criteria. J Child Neurol. 1998;13:624e628.
6. Stillwell TJ, Gomez MR, Kelalis PP. Renal lesions in tuberous
sclerosis. J Urol. 1987;138:477e481.
7. Lendvay TS, Broecker B, Smith EA. Renal cell carcinoma in
a two year old child with tuberous sclerosis. J Urol.
2002;168:1131e1132.
8. Kulkarni S, Uddar M, Deshpande SG, Vaid S, Wadia RS. Renal
cell carcinoma as significant manifestation of tuberous
sclerosis complex. J Assoc Physicians India. 2000;48:351e353.
9. Bass JL, Breningstall GN, Swaiman KF. Echocardiographic
incidence of cardiac rhabdomyoma in tuberous sclerosis. Am
J Cardiol. 1985;55:1379e1382.
10. Jo´zwiak S, Kotulska K, Kasprzyk-Obara J, et al. Clinical and
genotype studies of cardiac tumors in 154 patients with
tuberous sclerosis complex. Pediatrics. 2006;118:1146e1151.
11. Maron Barry J, Towbin Jeffrey A, Thiene Gaetano, et al.
Contemporary definitions and classification of the
cardiomyopathies: an American Heart Association Scientific
Statement from the Council on Clinical Cardiology, Heart
Failure and Transplantation Committee; Quality of Care and
Outcomes Research and Functional Genomics and
Translational Biology Interdisciplinary Working Groups; and
Council on Epidemiology and Prevention. Circulation.
2006;113:1807e1816.
12. Wee SA, Fangman B. Tuberous sclerosis. Dermatol Online J.
2007;13:22.
13. See JS, Shen EY, Chiu NC, et al. Tuberous sclerosis with
visceral organ involvement. Acta Paediatr Taiwan.
1999;40:305e308.
14. Cooper LT, Baughman K, Feldman AM, et al. The role of
endomyocardial biopsy in the management of cardiovascular
disease: a scientific statement from the American Heart
Association, the American College of Cardiology, and the
European Society of Cardiology. Circulation.
2007;116:2216e2233.
